A B S T R A C T The influxes of Na+ and K+ into the human red cell appear to be interrelated. This relationship was investigated under conditions in which either Na4 or K+ concentration outside the cell was varied or one cation was replaced by Mg2", choline+, or Li'. The effects of furosemide on Na+ and K+ movements were studied in the presence of ouabain.
A B S T R A C T The influxes of Na+ and K+ into the human red cell appear to be interrelated. This relationship was investigated under conditions in which either Na4 or K+ concentration outside the cell was varied or one cation was replaced by Mg2", choline+, or Li'. The effects of furosemide on Na+ and K+ movements were studied in the presence of ouabain.
When ouabain was present, Na4 influx was higher with K4 ions externally than with other cations externally. Furosemide inhibited this K+-stimulated Na4 influx, but it had little effect when K+ was absent. Ouabain-insensitive K4 influx was stimulated two-fold by external Nae compared with other cations. Furosemide also inhibited this stimulation, but it had little effect when Mg`4 or choline4 replaced external Nae. Thus it was confirmed that synergism exists between the ouabain-insensitive influxes of Na4 and K4 and it was demostrated that furosemide inhibits this cooperative effect. The ouabaininsensitive influx of both K+ and Na4 showed a hyperbolic "saturating" dependence on the external concentration of the transported cation. Furosemide therefore eliminates a saturable component of influx of each cation.
The net uptake of Na+ in the presence of ouabain was stimulated by K4 ions. A similar effect was observed with red cells, in which Li4 replaced nearly all the internal Nae plus K4 ions. In these cells, net Nae uptake was stimulated by external K+, and net K+ uptake was stimulated by external Na+. Furosemide inhibited this mutual stimulation of net cation entries.
The inhibitory action of furosemide was not limited to inward flux and net movement of Na4 and K+. Furose-
INTRODUCTION
Many studies have shown that the active movements of Na+ and K+ are closely linked under most conditions, since inward K+ transport occurs only with an outward extrusion of Nae ions. An ouabain-sensitive ATPase is known to mediate the active movement of these cations, and this enzyme is stimulated synergistically by internal Na4 ions and external K+ ions (1, 2) . Less is known about the nature of passive movements of Na4 and K+.
In 1956 Glynn (3) demonstrated that the passive movements of Na+ and K+ deviated from the values expected of independent leaks of each cation down its electrochemical gradient. This discrepancy has been generally attributed to exchange diffusion', and there is some evidence that at least part of the ouabain-insensitive Na+ movements in red cells results from this process (5) . In addition, interpretations of studies of the action of furosemide on Nae fluxes maintain that this diuretic drug inhibits Na exchange diffusion in human red cells (6) .
While the occurrence of exchange diffusion offers one explanation for the complexity of ouabain-insensitive 1 Exchange diffusion is defined as an equal flux of a single ion species in both directions across the membrane mediated by the same carrier that cannot bring about a net ion transport (4) .
The Journal of Clinical Investigation Volume 53 March 1974@745.455 fluxes, a second possibility is that the ouabain-insensitive fluxes of Na+ and K+ are not independent but are coupled, and there is some evidence to support this suggestion. First, the presence of external K+ ions stimulates Na+ influx, and concentrations as low as 5 mM K+ will produce this effect (7) (8) (9) . Second, the ouabain-insensitive K+ influx is more than doubled by the presence of external Na+ ions (5, 10) . The present study was undertaken to examine the interdependence of the ouabain-insensitive Nae and K+ movement. The results suggest the existence of a cotransport process, defined as a coupling between the influxes of Na+ and K+ for which each ion is the preferred but not the obligatory cosubstrate.
METHODS
Preparation and incubation of red cells. Venous blood was collected into heparin. Red cells were thrice washed at 4VC in the media in which they were later incubated. Glucose at a final concentration of 10 mM was added to the final suspension. When red cells were incubated overnight for 16 h the hematocrit was kept low (0.5-2%o), so that glucose was not depleted, and small amounts of sodium penicillin G (50 /Lg/ml) plus streptomycin sulfate (25 Aug/ml) were added to flasks to prevent bacterial growth.
Preparation of low K+-low Na+ red cells was achieved by replacing virtually all the internal K+ and Na+ with Li+, with nystatin to increase membrane permeability to cations reversibly (11) . Washed Nal ions. The packed cells were hemolyzed in 0.01 N NH&OH and the Na+ and K+ concentration measured by flame photometry.
Sodium influx was measured from the uptake of radioactivity by cells incubated in media containing 2NaCl (approximately 1 gCi/ml), as described by Glynn (3) . Samples were taken after 10 and 20 min of incubation at 37°C and the cells were rapidly washed four times in isotonic NaCl at 4°C to remove extracellular radioactivity. Uptake was linear with time over this incubation period, and the mean rate of uptake was taken to be the influx. Duplicate samples at the one time point agreed within ±2%.
Sodium efflux was calculated from the product of efflux rate constant and the Na+ concentration of cells sampled at the end of the loading period (12) . Cells were loaded with 'Na+ by incubation at 37°C for 4 h in a Na+ medium containing 145 mM NaCI, 5 
RESULTS

Effect of furosemide on ouabain-insensitive cation influx
Inhibition of K+-stimulated Na+ influx by furosemide. Furosemide is known to inhibit Na+ influx into red cells, and this effect seems more marked when the Nae media contain K+ ions (9) . The effect of furosemide on Na+ influx was therefore measured at various Na+ concentrations, in media made isotonic with either KCI or choline chloride. Na4 influx increased from 0.2 to 1.8 ,.eq/ml cells/h as the Na4 concentration was raised from 10 to 145 mM in choline (K+-free) media, in which furosemide has little inhibitory effect (Fig. 1, above) . Moreover, the dependence of influx on Na+ concentration was almost linear in these K+-free media. In contrast the Na+ influx was higher in K+-containing media and increased from 0.4 to 2.2 Meq/ml cells/h as the Na+ concentration was raised from 10 to 145 mM. Furosemide inhibited this influx by between 0.2 and 0.55 ieq/ml cells/ h ( Fig. 1, above) . When the furosemide-sensitive component of Na+ influx was analyzed by Michaelis-Menten kinetics, a linear relation was obtained between the reciprocals of this flux component and external Na4 concentration. The Km for external Na+ measured graphically was 20 and 22 mM in two experiments in which external Na4 varied from 10 to 100 mM and K+ was altered reciprocally. Similar results were obtained when external K+ was maintained constant at 50 mM and the effect of furosemide on Na+ influx was measured at Na4 concentrations between 10 and 100 mM, while isotonicity was maintained with choline Cl (Fig. 1, below) . A Michaelis-Menten plot is shown' in Fig. 2 for the two of the latter experiments and the points fall closely on a straight line (r=0.99), which extrapolates to give a Km for Na of 24 mM.
The above results suggested that Na4 influx was reduced to almost the same value by omitting K4 as by adding furosemide in the presence of K+. Various media were then used to replace KCI so their effects on Na+ influx and its inhibition by furosemide could be tested. in the presence of Li'. Since Li' is shown not to affect the rate of Na+ entry into red cells (7), it appeared that K' ions increased the Na+ influx by 0.14 ,.eq/ml cells/h. Furosemide reduced influx by half in the K+ media (reduction of 0.17 geq/ml cells/h), but influx was largely unaffected by furosemide in media containing choline, Mg"4 or Li' ions ( Fig. 3) . A major effect of furosemide therefore was to inhibit the K+-stimulated Na+ influx. Inhibition of Na'-stimulated K+ influx by furosemide. Potassium influx into human red cells is largely an active process, associated with the activity of (Na+ + K+4)-activated ATPase and inhibited by ouabain (16) . Nevertheless, some 20-25% of K+ influx persists in the presence of ouabain, and it is this component of K+ influx that is stimulated by Na+ ions in the extracellular fluid (5, 10) . The effect of furosemide on ouabain-insensitive K+ influx was measured for red cells suspended either in NaCl or cholin.e chloride medium containing 0.5-11 mM K4 ions. In each medium furosemide was added as the KOH-neutralized solution.
Ouabain-insensitive K+ influx was greatest in the medium containing Na4 ions, and furosemide strongly inhibited this influx (Fig. 4) . As external K+ concentration was raised from 1 to 11 mM, the K+ influx in the presence of ouabain increased in a hyperbolic relation that tended to form a plateau at higher K+ concentrations. In contrast, the K+ influx in the presence of furosemide plus ouabain showed a linear dependence on external K+ concentration. Although this nonlinear relation between influx and external K+ concentration has been described before (8, 17) , the finding that furosemide can inhibit a K+ flux is new. Kinetic analysis of the furoseinide-sensitive component of K+ influx gave a linear relationship between the reciprocals of the flux component and external K+ concentration. The Km for external K' was measured graphically as 6 mM and 8 mM in two separate experiments. Ouabain-insensitive K' influx in a choline (Na+-free) medium was lower than in the Na+ medium, and in this medium furosemide exerted little inhibitory activity (Fig. 4) . Moreover, the relation between the influx and K' concentration was linear in the choline medium, whether furosemide was present or not, and the latter result agrees with a recent study (18) .
These data suggested that furosemide inhibited a Na+-dependent component of K' influx. This effect of furosemide was confirmed by measuring influx of K+ at a single K' concentration (6 mM) in red cells suspended in NaCl, LiCl, MgCl2, or choline chloride media, all containing ouabain (Fig. 5 ). In the presence of Na+ ions, K+ influx was 0.46±0.10 geq/ml cells/h (n = 7), ml cells/h (n = 7) and K+ influx in the choline4 medium was 0.21±0.06 ueq/ml cells/h (n = 7) so that the omission of Na+ ions from the medium reduced K+ influx to about the same value as in a Na+ plus furosemide medium. Furosemide caused a small additional decrease in the ouabain-insensitive K+ influx in Mg`4 or choline+ media of 0.05 and 0.07 ,ueq/ml cells/h, respectively, and both these decrements were significant at the 1% level.
Ouabain-insensitive K+ influx in the Li+ medium was 0.23±0.05 (n = 5) and furosemide inhibited this, by 50% (Fig. 5) . In summary, K+ influx was not significantly different in a Li', choline+, or Mg'4 medium, but the presence of Na+ caused a highly significant stimulation of K+ influx. The most striking effect of furosemide in this study was its inhibition of the Na+-stimulated K+ influx. However, the diuretic did have slight effects even in Na4-free media, because it caused small but significant decrements in the K+ influx in media containing Li+, Mg'4, or choline+.
Ouabain-insensitive K4 influx into human red cells was then studied as a function of external K+ concentration from 1 to 150 mM, both in the presence and absence of furosemide. Isotonicity was maintained with NaCl. Fig. 6 shows the result of a single experiment, in which the K+ influx in the absence of furosemide rose steeply as the concentration of K+ was increased but reached a plateau above a K+ concentration of 90 mM. In the presence of furosemide, the K+ influx was much slower, and showed a linear dependence on concentration up to 150 mM. Comparison of these two influx curves shows that furosemide abolished a saturable component of ouabain-insensitive K+ influx, which is consistent with an inhibition by furosemide of a mediated entry of this cation.
An inhibition of cation influx by furosemide was also observed when either K+ or Na+ was the sole cation outside the cell. K+ influx into red cells in a medium containing 150 mM KC1 plus ouabain was 1.99 ,eq/ml cells/h and furosemide inhibited 0.67 &eq/ml cells/h of this flux (Table I) . Na+ influx was affected by furosemide to a lesser extent, because the Na4 influx in a 150 mM NaCl medium plus ouabain was 1.70 ,eq/ml cells/h and decreased by 0.18 Ieq/ml cells/h with furosemide. Clearly furosemide can reduce ouabain-insensitive Na4 or K' influx when either cation is present alone in the external medium, and its effect on K+ influx is far greater than on Na4 influx. However, influx of either ion is stimulated by the presence of the other and it is this mutually stimulated component of influx that is especially vulnerable to inhibition by furosemide.
Net Na+ and K+ movements in ouabain-treated cells
The results presented so far demonstrate a mutual stimulation or synergism between the unidirectional inward fluxes of Na+ and K+ ions. The same effect was also apparent when net inward movements of Na4 into 1 and 0.5 ILeq/ml cells, respectively, the remainder of the cell cation being Li+. It was confirmed that the cells did not change their mean corpuscular volume, kept a normal water content, and the Na+ influx was restored to normal after the loading ionophore (nystatin) had been washed away (11) . The cells were then incubated for 16 h at 2% hematocrit in media containing Na+, Na+ plus K+, or Li' plus K4 ions, both in the absence and presence of furosemide. Ouabain was present in all conditions. Cells gained 19 ,eeq Na+/ml cells in media containing Na+ as the sole cation, and furosemide did not affect this net movement (Table III) . Addition of 5 mM K4 increased Na+ uptake by the cells by 3 ueq/ml cells, and furosemide completely inhibited this increment in Na+ gain caused by K+ ions. The same cells showed a K+ gain of 3.0 ,eq/ml cells, whereas in the LiCl plus 5 mM KCI, only 1.0 iueq K+/ml cells entered the cell. Therefore net K4 uptake was stimulated 2 /eq/ml cells by external Na+, and furosemide completely inhibited this increment in net K+ movement caused by Na+ ions. In the LiCl-KCl media furosemide had little effect on net K+ entry, which was 1.0 and 0.7 ,ueq/ml cells, respectively, in the absence and presence of the diuretic. It was concluded that Nae and K+ mutually stimulate the net inward movement of each other by a transport process inhibited by furosemide.
Effect of furosemide on active cation fluxes
Previous studies have differed on whether furosemide affects active Na+ efflux in human red cells (6, 9), although work with kidney microsome fractions indicate that furosemide can inhibit the (Na4 + K+) -activated ATPase closely identified with the active cation pump (19) . To resolve this discrepancy, K+ influx and Na+ efflux were measured in media containing no inhibitor, ouabain (0.1 mM), furosemide (1 mM), or ouabain plus furosemide. The active flux was taken as the component of total flux inhibited by ouabain, and this active component was compared in the absence and presence of furosemide. Although K+ influx and Na+ efflux were measured on different days, the cell Na4 consentrations in the two sets of experiments were similar. Fresh cells were used for measurement of K+ influx and contained 5.8-8.6 jaeq Na+/ml cells. Fresh cells were also loaded with isotope for measurement of Na+ efflux and contained 5.0-8.3 ,ueq Na+/ml cells at the end of the loading incubation.
Inhibition of active K+ influx. Active K+ influx was measured at various external K+ concentrations between 1 and 12 mM, and at every concentration furosemide inhibited the flux by 10-15%. The mean active K+ influx into fresh cells at a K+ concentration of 6 mM was 1.46±0.20 /Leq/ml cells/h (n = 4) and furosemide caused a reduction of 0.14, which was significant (P = 0.02) (Fig. 7) . This clear effect of furosemide on an active flux was supported by measurements of Na+ efflux.
Inhibition of active Na+ efflsx. The major part of Na+ efflux from human red cells is an active process and is abolished by ouabain (16) . Active Na+ efflux was 2.08+0. 23 ,ueq/ml cells/h in fresh red cells from 10 normal donors, and furosemide inhibited this active flux by 0.30±0.05 (n = 10), the decrement being statistically very significant (P < 0.001). As shown in Fig. 7 Na+Efflux with Ouabain (jLeq/ml cel!s FIGURE 8 Correlation between the total ouabai tive Na+ efflux and its inhibition by furosemide. donor the efflux was measured both in Na+-rich NaCl, 5 mM KCI) or in Na+-free (110 mM MI no KCI) media. The regression line has been the method of least squares. 0, Na medium; medium.
Effect of furosemide on ouabain-insensitiv cation efflux Inhibition of ouabain-insensitive Na+ efflux.
efflux that persisted in the presence of ouabaii from 0.6 to 1.2 ,Aeq/ml cells/h (mean 0.81±0.2 cells/h) for fresh cells suspended in a Na+ Furosemide inhibited this flux by 0.38±0.14 cells/h (n = 10), confirming the studies of Dur Sachs (6, 9) . Moreover, the absolute inhibition by furosemide was proportional to the magnitu efflux (Fig. 8) . In relative terms it appeared t' semide exerted a far greater effect on ouabain-ir Na5 efflux (50% reduction) than on active IN (15% reduction).
Na5 efflux into Na+-free solutions was also i for fresh red cells in a MgC12 medium contair bain. Efflux from these cells ranged from 0.2 to ml cells/h (n=9) with a mean of 0.30±0.0' cells/h, and again furosemide reduced each i efflux by half. Furosemide inhibited Na+ efflux b of 54±10% for cells in a MgCL2 medium and t did not differ significantly from the inhibitior efflux into a high Na+ medium (46±11%). paper by Dunn (20) reports similar results, as * bain-insensitive Na+ efflux was reduced about 50% by furosemide whether cells were suspended in a high-Na+ or Na+-free medium. When the ouabain-insensitive Na+ effluxes into either Na+ or Mg'5 media were compared with the inhibition of each efflux by furosemide, a strong correlation was obtained, with r = 0.89 and P <0.01 (Fig. 7) . The relation was of the form y = 0.46 x, and * indicated that furosemide inhibited 46% of the ouabaininsensitive Na+ efflux when the latter ranged between 0.2 and 1.2 ,leq/ml cells/h. In summary, the ouabaininsensitive Na+ efflux was stimulated by external Na+ ions, which confirms previous observations (5, 10, 21) . However, the ouabain-insensitive Na+ efflux into both Na+-rich and Na+-free media showed a similar sensitivity to furosemide, so it appeared that external Na5 ions are not essential for this inlhibitory action of furosemide.
Inhibition of K+ efflux. Furosemide reduced K+ efflux into saline media containing 5 mM KCI by 0.33±0.13 Aeq/ml cells/h (n = 8) and this value did not differ sig- /Leq/ml cells/h in all the above media except the isotonic MgCl2 media, in which efflux was very significantly reduced to 0.93 -1.00 ,eq/ml cells/h. Furosemide reduced K4 efflux by 0.2 -0.5 ,eq/ml cells/h in every one of the above media, and this effect was statistically significant (P < 0.01; Table IV) . Thus there did not appear to be a clear requirement for a single external cation for furosemide to inhibit K+ efflux. Two subsidiary results were of interest. It is known that some 15% of isotopic K+ efflux is inhibited by ouabain and presumably occurs through the active pump mechanism (18) . The effect of furosemide on K+ efflux was therefore studied in saline media both with and without ouabain. Furosemide inhibited K+ efflux by 0.3 ,teq/ ml cells/h, and the decrement was the same in the presence and absence of ouabain (Table IV) . The efflux was also inhibited by ouabain by 0.15 ,ueq/ml cells/h; but since both inhibitions were additive, it seemed that furosemide inhibited the movement of K+ through a pathway other than the active pump.
The second result was that the presence of K+ in a high Na+ medium increased K+ efflux in the presence of ouabain. This effect of external K4 in stimulating K4 efflux into Na+-rich media is well known (3, 18) but furosemide inhibited K4 efflux whether or not K4 was present in the medium outside the cell.
Gel electrophoresis of stroma. There were no differences detected between the band patterns obtained on gel electrophoresis of stroma from cells incubated either with or without furosemide.
DISCUSSION
Several findings suggest that Na4 and K+ may be cotransported into the red cell by the same mediated process. First, Na+ influx is stimulated by the presence of K+ ions in the medium and this increment in Na+ influx is prevented by furosemide. Similarly, the K+ influx, which persists in the presence of ouabain, is doubled or trebled when Na+ ions are added to the medium, and this increment of K+ influx is abolished by furosemide. The synergism observed between the inward movements of Na+ and K4 in the presence of ouabain suggests that each ion facilitates the inward transport of the other. Moreover, the inhibition of K+-stimulated Na4 influx as well as Na+-stimulated K+ influx by furosemide indicates that these mutually stimulated cation fluxes occur through the same pathway, which is sensitive to furosemide. Results of the net movements of Nae and K+ in ouabain-treated red cells confirmed that each ion stimulates the net inward movement of the other and that the increment in the entry of each cation is prevented by furosemide. Thus, external K+ increased Na+ uptake by cells by 3 /eq/ml cells while external Na+ stimulated net K uptake by about 2 /heq/ml cells, and both increments were completely inhibited by furosemide (Table III) . These data on net cation movements complement the conclusions based on Na+ and K4 fluxes and indicate that the furosemide-sensitive transport mechanism can produce net movement of Na+ plus K4 into the cell. Since the magnitudes of the furosemide-sensitive influxes of Na+ and K+ are not significantly different (0.39 and 0.32 /Leq/ml cells/h respectively) the data are consistent with an inwardly directed cotransport mechanism that may be defined as a stoichiometric coupling between the inward movements of Na+ and K4, and for which each ion is the preferred but not the obligatory cosubstrate.
K+ influx in the presence of ouabain does not increase in direct proportion to the external concentration of K+ but tends to reach a limiting value, as the concentration is increased as observed previously (8, 17) . However, in the presence of furosemide, the ouabain-insensitive K+ influx shows a linear dependence on external K4
concentration. Thus, furosemide eliminates a component of K+ influx that shows the saturation kinetics typical of a facilitated diffusion process (22) . Omission of Na+ from the medium likewise eliminates a saturable component of K+ influx (18) , and the magnitude of the Na+-sensitive component was very nearly equal to the component inhibited by furosemide. The furosemide-sensitive component of K4 influx in the presence of ouabain was analyzed by Michaelis-Menten kinetics, and a Km for K+ of 7 mM was obtained. Na4 influx also shows a nonlinear dependence on external Na+ concentration provided that K+ ions are present in the medium (7, 12, 21) , and in the presence of furosemide the influx becomes an almost linear function of concentration. Again it appeared that furosemide inhibits a component of Na4 influx that entered the cell by a process of facilitated diffusion. The decrement in Na+ influx caused by furosemide was related to the external Na+ concentration in a way that could be well described by Michaelis-Menten kinetics (Fig. 2) . Analysis of the double reciprocal plot gave a Km for Na+ ions of 24 mM in media containing high K+ concentrations. It is of interest that this Km value of 24 mM for external Na+ is similar to the Km value for internal Na4 (20 mM) in stimulating active cation transport in intact red cells (2, 21, 23, 24) .
One implication of this linkage observed between inward movements of Na+ and K+ is that a minimum of two transport sites are present on the outward-facing aspect of the furosemide-sensitive pathway. While these two sites show specificity for Na4 and K+, respectively, it is likely from the characteristics of other cotransport systems that the specificities are not absolute and that each ion is not an obligatory cosubstrate (25) . Thus the furosemide-sensitive mechanism may transport not only Na4 -K+ pairs but also K4 -K+ pairs, if Na+ is unavailable for combination with its transport site. This Furosemide-Sensitive Cotransport of Sodium flus Potassium possibility may explain the inhibition of ouabain-insensitive K4 influx by furosemide for cells incubated in 150 mM KCl plus ouabain (Table I) . Furosemide inhibits K4 influx by 0.67 ,eq/ml cells/h under these conditions and this effect may be due either to an inhibition of passive K+ leak or to a blockage in K4-K+ pair movement through the cotransport mechanism. However, cells suspended in 150 mM KCI show little or no net K4 movement, because the internal concentration of K+ is about 145 ueq/ml cell water, so it is difficult to attribute the effect of furosemide entirely to inhibition of passive K+ leak. Although these data might suggest K+-K+ pair movement through the cotransport mechanism, direct evidence for this type of transport is still lacking. K+-K+ pair movement through a transport mechanism is not unique in cation transport because kinetic evidence exists for two or more external binding sites for K+ on the active cation pump (17, 24, 26, 27 It is interesting to compare the relative effects of furosemide on both influx and efflux of cation. Ouabain-insensitive Na4 efflux is inhibited 0.38 Ieq/ml cells/h by furosemide and the decrement in efflux equals the decrement in Na+ influx caused by furosemide (0.39 ueq/ml cells/h) for cells incubated in Na+-rich media. This effect of furosemide was also described by Dunn (6) and attributed to an inhibition of exchange diffusion of Na4 ions. However, this interpretation is not consistent with the present results, which show that furosemide inhibits Na+ efflux into Na+-free media, in which exchange diffusion could not occur. A similar argument has been advanced by Sachs (9) against a contribution by exchange diffusion to the ouabain-insensitive fluxes of Na4. The present data show that furosemide has a similar effect, in relative terms, in both Na4-rich and Na+-free media, since in both conditions furosemide inhibits the ouabain-insensitive Na4 efflux by half. This suggests that no one external cation is required for furosemide to inhibit the ouabain-insensitive Na+ fluxes.
Ouabain-insensitive K4 influx is inhibited 0.32 peq/ml cells/h by furosemide, while K4 effilux is reduced by 0.33 /Leq/ml cells/h, and the two values are not signif-icantly different. However, furosemide reduces K+ efflux by the same amount, whether external K+ is present or not, so that an inhibition of K+-K+ exchange could not explain the effect of furosemide on K+ fluxes. Moreover, furosemide inhibits K+ efflux by about the same amount, whatever the nature of the external cation. Thus the present study demonstrates that furosemide inhibits the ouabain-insensitive efflux of both Na+ and K+ by an action that is not simply due to an inhibition of exchange diffusion.
